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A B S T R A C T
Introduction. Female sexual function changes considerably during pregnancy and the postpartum period.
In addition, women’s physical and mental health, endocrine secretion, and internal and external genitalia
vary during these times. However, there are limited studies on the relationship between delivery and sexual
function.
Aim. The present study aimed to demonstrate the association between sexual function and delivery mode.
Methods. Mothers who delivered a single baby at term were recruited for the study, and 435 mothers were analyzed.
Main Outcome Measures. The Female Sexual Function Questionnaire (SFQ28) scores and mothers’ backgrounds
were assessed at 6 months after delivery.
Results. The delivery mode affected the SFQ28 partner domain. Episiotomy affected the arousal (sensation) domain.
Multiple regression analysis revealed that maternal age and cesarean section were signiﬁcantly associated with several
SHQ28 domains.
Conclusion. This study suggests that routine episiotomies at delivery should be avoided to improve postpartum
maternal sexual function. Maternal age and cesarean section were found to affect postpartum sexual health. SongM,
Ishii H, Toda M, Tomimatsu T, Katsuyama H, Nakamura T, Nakai Y, and Shimoya K. Association between
sexual health and delivery mode. Sex Med 2014;2:153–158.
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Introduction
Female sexual function changes considerablyduring pregnancy and the postpartum period.
During this time, the perineum and pelvic ﬂoor
muscles are damaged. During breastfeeding, pro-
lactin secretion, which suppresses libido and stimu-
lates estrogen secretion, is increased. Changes in
female sexual function during pregnancy and the
postpartum period are related to endocrine
changes and anatomical change [1]. In Japan, the
term “sexless” is deﬁned as a frequency of sexual
intercourse of <1 time/month. Sexlessness is con-
sidered a social issue, and pregnancy and delivery
are considered contributory factors [2]. In the lit-
erature, approximately 80–95% of mothers return
to sexual activity within 3 months of delivery [1],
but this has not been proven in Japanese women
[3]. Women’s physical and mental health, endo-
crine secretion, and internal and external genitalia
vary during pregnancy and the postpartum
period.
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Several studies demonstrated the association
between sexual function and delivery mode, episi-
otomy, and laceration [4–6]. Other studies
revealed no association between mode of delivery
and sexual function [7–11]. Yeniel and Petri
reviewed the effect of pregnancy and mode of
delivery on postpartum sexual function. There is
no clear evidence of a relationship between the
mode of delivery and changes in sexual function
[12]. There is controversy over the effect of mode
of delivery episiotomy and perineal laceration on
sexual function. To explore the hypothesis that
sexual function is associated with mode of delivery
and laceration is important, because sexual health
is one of critical parts of maternal health. We
planned the present study in Japanese postpartum
women to investigate the relationship of sexual
function with maternal status, delivery mode, epi-
siotomy, and laceration.
Aim
The present study aimed to demonstrate relation-
ships between sexual function and delivery mode.
We determined sexual function by the Female
Sexual Function Questionnaire (SFQ28), which
consisted of the desire domain, the arousal (sensa-
tion) domain, the arousal (lubrication) domain, the
arousal (cognitive) domain, the orgasm domain,
the pain domain, the enjoyment domain, and the
partner domain. Each factor of SFQ-28 was exam-
ined to improve delivery management and post-
partum maternal health.
Methods
Participants
Mothers who delivered a single baby at term at
Kawasaki University Hospital and related hospi-
tals were recruited for this study during a postnatal
examination >1 month after delivery. Six months
following delivery, questionnaires were sent by
mail to mothers who gave informed consent.
Questionnaire responses were analyzed. The data
were collected from November 2011 to June 2013.
As shown in Figure 1, a total of 674 mothers were
enrolled in the study. Informed consent was
obtained from each patient. A total of 502 mothers
returned questionnaires. Sixty-seven mothers were
excluded because of incomplete answers of ques-
tionnaires. A total of 435 mothers were included in
the study. This study was approved by the Ethical
Committee of Kawasaki Medical School.
Main Outcome Measures
The SFQ28
The SFQ28 is a self-reported measure of female
sexual function and was developed to be multidi-
mensional and patient centered. The SFQ28
addresses all aspects of the sexual response cycle
(desire, arousal, orgasm) as well as pain, which is
consistent with the criteria in the Diagnostic and
Statistical Manual of Mental Disorders and the
newly generated American Foundation for Uro-
logic Disease deﬁnitions [13]. We analyzed SFQ
score as sexual function: the primary outcome.
Sociodemographic Items
The self-reported questionnaire included sociode-
mographic and medical items as follows: maternal
age, educational level, occupational status, marital
status, cohabiting status, partner’s occupational
status, obstetric history, and psychiatric history.
Statistical Analysis
Data are reported as mean ± standard deviation.
Statistical signiﬁcance was assessed using analysis
of variance and the Wilcoxon signed-rank test with
a 5% signiﬁcance level. The correlation coefﬁ-
cients between two variables were determined by
Spearman rank analysis. A multiple regression
analysis was undertaken to identify the variables
that predicted sexual health. We performed
forward-backward stepwise selection method for a
multiple regression analysis. The data were ana-
lyzed with IBM SPSS statistics ver. 20 (IBM,
Armonk, NY, USA).
Results
Of the questionnaires that were sent, 435 com-
pletely answered questionnaires were returned.
674 mothers  were enrolled in the study. 
Quesonnaires were sent by mail.   
502 mothers answered the quesonnaires.
435 mothers were analyzed in the study.
172 mothers refused to return the 
answers of the quesonnaires.
67 mothers’ answers of the quesonnaires  
were incomplete to analyze.
Figure 1 A flowchart of the present study.
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The means of maternal age, age at marriage, infant
birth weight, and gestational weeks at delivery
were 33.2 ± 4.4 years, 28.5 ± 4.0 years, 3,023 ±
424 g, and 39.2 ± 1.4 weeks, respectively. Two
hundred and eighty-two (65%) participants had a
vaginal delivery without oxytocin (Group A), 82
(19%) had a vaginal delivery with oxytocin (Group
B), 21 (5%) delivered by an operative maneuver
such as vacuum and forceps (Group C), 23 (5%)
had preplanned cesarean sections (Group D), and
27 (6%) had emergency cesarean sections (Group
E). There were no signiﬁcant differences in mater-
nal age, age at marriage, income, academic back-
ground, or cohabitation status among the ﬁve
groups. There were signiﬁcant differences in the
number of children and parity among the ﬁve
groups. The mean birth weight and gestational
weeks in the planned cesarean section group were
signiﬁcantly lower and earlier, respectively. The
scores indicating normal sexual function of the
desire domain, the arousal (sensation) domain,
the arousal (lubrication) domain, the arousal
(cognitive) domain, the orgasm domain, the pain
domain, the enjoyment domain, and the partner
domain are more than 23, 14, 8, 8, 12, 12, 23, and
8, respectively. The numbers of mothers indicat-
ing normal sexual function of the desire domain,
the arousal (sensation) domain, the arousal (lubri-
cation) domain, the arousal (cognitive) domain,
the orgasm domain, the pain domain, the enjoy-
ment domain, and the partner domain were 1
(0.2%), 33 (7.6%), 5 (1.1%), 12 (2.8%), 7 (1.6%),
48 (11.0%), 7 (1.6%), and 362 (83.2%), respec-
tively. The normal sexual function of postpartum
Japanese women at 6 months after birth was very
low.
Table 1 shows the related quotient (r value) to
determine relationships among each category.
Maternal age was signiﬁcantly associated with the
number of children and each SFQ28 domain. The
number of children was signiﬁcantly associated
with the SFQ28 pain domain. Many SFQ28
domains were signiﬁcantly associated with each
other.
Female sexual function was analyzed based on
two different classiﬁcations. The ﬁrst classiﬁcation
was based on the delivery mode, with classiﬁca-
tions separated into a vaginal delivery group,
including delivery with oxytocic agents (Group
A + B), an operative delivery group (Group C),
and a cesarean section group, including both
planned and emergency cesarean sections (Group
D + E). As shown in Figure 2, the score of the
partner domain of Group A + B (vaginal delivery),
Group C (portative delivery), and Group D + E
(cesarean section) were 8.7 ± 2.2, 9.3 ± 1.2, and
9.1 ± 1.5, respectively. There were signiﬁcant dif-
ferences in the SFQ28 partner domains between
the vaginal and operative delivery groups. There
were also nonsigniﬁcant differences in the orgasm
and pain domains. The score in the SFQ28 partner
domain for the cesarean section group was
nonsigniﬁcantly higher than that for the vaginal
delivery group.
The second classiﬁcation was based on the con-
dition of the perineum following delivery, with
classiﬁcations separated into a no laceration group,
an episiotomy group, a laceration group (up to a
level three laceration) without episiotomy, and a
cesarean section group. Table 2 presents the scores
for each SFQ28 domain in each group; the
domains include desire, arousal (lubrication),
Table 1 Related quotient (r value) among each SFQ28 domain
Maternal
age
Numbers
of children
SFQ28
Desire
Arousal
(sensation)
Arousal
(lubrication)
Arousal
(cognitive) Orgasm Pain Enjoyment Partner
Maternal age 1.000
Numbers of children 0.202* 1.000
Desire −0.137* −0.087 1.000
Arousal (sensation) −0.167* 0.064 0.651* 1.000
Arousal (lubrication) −0.206* 0.061 0.642* 0.924* 1.000
Arousal (cognitive) −0.178* 0.057 0.685* 0.926* 0.940* 1.000
Orgasm −0.105* 0.071 0.597* 0.787* 0.794* 0.801* 1.000
Pain −0.180* 0.139* 0.542* 0.821* 0.848* 0.827* 0.694* 1.000
Enjoyment −0.167* 0.010 0.737* 0.892* 0.903* 0.922* 0.820* 0.819* 1.000
Partner 0.009 0.050 0.045 −0.028 −0.029 0.015 0.021 −0.020 0.036 1.000
*Significant difference (P < 0.05) between the two categories
SFQ28 = Female Sexual Function Questionnaire
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arousal (cognitive), orgasm, pain, enjoyment, and
partner. The no laceration group was compared
with the other groups. There was a nonsigniﬁcant
difference in the SFQ28 arousal (lubrication) and
orgasm domains between the no laceration and
episiotomy groups. There were no statistical dif-
ferences for any of the SFQ28 domains between
the no laceration and cesarean section groups. As
shown in Figure 3, the scores of the arousal (sen-
sation) domain of the no laceration group, the
episiotomy group, the laceration group, and the
cesarean section group were 4.8 ± 5.8, 3.5 ± 4.7,
4.1 ± 5.4, and 3.8 ± 5.2, respectively. There was a
signiﬁcant difference in the arousal (sensation)
domain between the no laceration and episiotomy
groups. The incidence of sexlessness (no inter-
course in 4 weeks) regardless of the husband’s
presence during delivery was found to be 56% and
58%, respectively, with no statistical difference.
Finally, a multiple regression analysis was per-
formed to determine the variables that predicted
sexual health. Maternal age and cesarean section
were signiﬁcant predictors of the SHQ28 domains
of desire (P = 0.005 and P = 0.015, respectively),
arousal (lubrication) (P = 0.003 and P = 0.032,
respectively), and arousal (cognitive) (P = 0.007
and P = 0.036, respectively). Maternal age was a
signiﬁcant predictor of the enjoyment domain
(P = 0.001). Associations of the SHQ28 orgasm
domain with maternal age was P = 0.071. Associa-
tions of the SHQ28 pain domain with maternal
age and cesarean section were P = 0.057 and
P = 0.071, respectively.
Discussion
The present study is the ﬁrst to analyze the
association between maternal sexual function and
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Figure 2 Female Sexual Function Questionnaire (SFQ28)
partner domain score and the delivery mode. Data repre-
sent the mean ± standard deviation. Group A: vaginal deliv-
ery group, Group B: vaginal delivery with oxytocin group,
Group C: operative delivery group, Group D: planned cesar-
ean section group, Group E: emergency cesarean section
group. The SFQ28 partner domain score for the vaginal
delivery group was significantly higher than that of the
operative delivery group.
Table 2 Sexual activity (SFQ28 score) and laceration at delivery
No laceration Episiotomy Laceration
Cesarean
section
Desire 8.2 ± 3.6 8.3 ± 3.4 8.0 ± 3.5 9.1 ± 3.9
Arousal (lubrication) 2.7 ± 3.1 2.1 ± 2.9 2.4 ± 3.015 2.2 ± 2.9
Arousal (cognitive) 2.5 ± 3.0 2.0 ± 2.8 2.2 ± 2.9 2.1 ± 2.8
Orgasm 3.6 ± 4.6 2.8 ± 4.0 2.8 ± 4.2 3.5 ± 4.5
Pain 5.1 ± 5.6 4.1 ± 5.4 4.3 ± 5.4 4.0 ± 5.2
Enjoyment 8.4 ± 7.6 7.6 ± 7.3 7.5 ± 7.1 7.9 ± 7.6
Partner 8.9 ± 1.7 8.7 ± 2.2 8.7 ± 2.4 9.1 ± 1.5
Data represent the score of each domain of SFQ as mean ± standard deviation
SFQ28 = Female Sexual Function Questionnaire
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Figure 3 Female Sexual Function Questionnaire (SFQ28)
arousal (sensation) domain score and laceration at delivery.
Data represent the mean ± standard deviation. There was a
significant difference in the arousal (sensation) domain
between the no laceration and episiotomy groups.
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maternal status, delivery mode, episiotomy, and
laceration. There were signiﬁcant differences in
the SFQ28 partner domain between the vaginal
and operative delivery groups. There were also
nonsigniﬁcant differences in the orgasm and pain
domains. The association between delivery mode
and postpartum sexual activity is controversial. In a
12-month study of 912 pregnant women and their
husbands, instrumental deliveries were associated
with the highest and planned cesarean section with
the lowest rate of long-term maternal and paternal
sexual dysfunction [5]. Our results were similar to
Safarinejad et al.’s study [5], because of the similar
timing of the examination. One study demon-
strated that both cesarean section and perineal
scars were associated with sexual malfunction [4].
However, another study demonstrated that elec-
tive cesarean delivery was not associated with a
protective effect on postpartum sexual function
[8]. Gungor et al. demonstrated that sexual dissat-
isfaction should not be assumed simply a product
of the delivery mode. Individual, sociodemo-
graphic, lifestyle, and marital characteristics
should also be taken into account [9]. Mode of
delivery history appeared to have minimal effect
on sexual function at 6 years post-index delivery
[7]. Fehniger et al. reported the sexual function of
women aged 40 years and older with at least one
past child event. The sexual activities of women
were not associated with a history of cesarean
delivery compared with vaginal delivery alone.
Women with a history of operative-assisted deliv-
ery were more likely to report low desire [10].
Operative-associated delivery affected sexual func-
tion for a long time. Low partnership in the
operative-assisted delivery in our study might
affect the long-term sexual function. Because the
interval between the delivery time and the study
time differs in the studies, the association between
delivery mode and postpartum sexual activity is
controversial. Accordingly, further investigation is
necessary to determine the relationship between
maternal sexual health and the delivery mode.
In the present study, episiotomy had negative
effects on sexual function in Japan. All SFQ28
domains were superior in mothers without lacera-
tion and episiotomy. However, we could not dem-
onstrate the cause and the effect of episiotomy on
sexual function because of our cross-sectional
single-time point data. This was one of the limi-
tations of the present study. Several studies have
demonstrated a relation between the condition of
the perineum after delivery and sexual function.
Large lacerations (anal sphincter laceration)
damaged the maternal sexual activity [14,15]. In 55
postpartum women compared with women with
intact perineum, those who had both episiotomy
and second-degree perineal tears had lower levels
of libido, orgasm, and sexual satisfaction and more
pain during intercourse at 3 months after delivery
[6]. Another study demonstrated that there was no
signiﬁcant difference in sexual function 12–18
months after childbirth between women who
delivered vaginally without episiotomy, heavy
perineal laceration, or secondary operative inter-
ventions and women who underwent elective
cesarean section [11]. A meta-analysis revealed
that evidence does not support maternal beneﬁts
traditionally ascribed to routine episiotomies.
Routine episiotomies also have negative effects on
maternal sexual function and activity. For instance,
pain with intercourse was more common among
women who underwent an episiotomy [16]. Our
results also supported the negative effects of
episiotomies on female sexual function. Including
the present study, we recommend that routine epi-
siotomy be avoided at delivery to improve mater-
nal sexual function after delivery.
We examined the incidence of sexlessness (no
intercourse for 4 weeks) regardless of the hus-
band’s presence during delivery. Japanese are sexu-
ally hypoactive, and it is speculated that the
husband’s presence during delivery affects the
postnatal sexual activity of the couple [3].
However, there was no statistical difference in the
incidence of sexlessness regardless of the hus-
band’s presence during delivery. This ﬁnding
encourages husband’s attendance to support his
wife during delivery.
Multiple regression analysis revealed that
maternal age and cesarean section were signiﬁ-
cantly associated with several SHQ28 domains.
Maternal age and cesarean section affected post-
partum sexual health. The negative effects of
cesarean sections on maternal sexual health should
be considered. A recent review revealed no clear
evidence relating the delivery mode of delivery to
changes in sexual function [12]. However, the
interval between delivery and the study and the
ethnicity differed from the present study. Another
study demonstrated that both cesarean and
perineal scars were associated with sexual malfunc-
tion [4], and our study supported the previous
study. The strengths of the present study were
sample size and the same ethnical background;
however, the limitation was that the present study
was one-point examination and there was no
predelivery assessment. Thus, further investiga-
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tions are necessary to study the association
between sexual health and the delivery mode.
Conclusion
Our study demonstrated that maternal age and
cesarean section were signiﬁcantly associated with
several SHQ28 domains. Further investigation is
necessary to determine the relationship between
maternal sexual health and the delivery mode. To
improve maternal sexual function after delivery,
we recommend that routine episiotomy be avoided
at delivery to improve postnatal maternal sexual
function.
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